Subacute reserpine treatment reveals preferential coupling between the M3 muscarinic receptor subtype and phosphatidylinositol turnover.
Muscarinic receptors in the rat cerebral cortex, cardiac atria and vas deferens were identified, quantitated, and characterized relative to phosphatidylinositol (PI) turnover as the functional response to stimulation of specific receptor subtypes. Receptor densities as determined by 3H-QNB binding were ranked: cerebral cortex greater than vas deferens greater than heart. Using displacement of 3H-QNB binding by the selective M1 and M2 muscarinic receptor antagonists pirenzepine and 11[[2-[(diethylamino)methyl]-1-piperidinyl]acetyl]-5,11-dihydro- 6H-pyrido [2,3-b] [1,4] benzodiazepine-6-one (AF-DX 116) respectively, heterogeneous populations were found in the cerebral cortex and vas deferens. The M1 receptor subtype predominated in the former and the M2 predominated in the latter. An homogeneous M2 receptor population was present in the heart. Methacholine-stimulated accumulation of 3H inositol-1-phosphate was greater in the vas deferens than in the cerebral cortex, whereas PI turnover was not enhanced in cardiac atria. Reserpine treatment of rats (0.5 mg kg-1 day-1 for 7 days) increased muscarinic receptor density in the vas deferens coincident with a shift in the low affinity pKi for AF-DX 116 to a value comparable to high affinity binding, and abolished the enhanced PI hydrolysis. In the cerebral cortex, reserpine treatment shifted only the early portion of the methacholine dose-response curve to the right. These results are judged to be supportive of preferential coupling between the M3 muscarinic receptor subtype and PI turnover.